Objective: To compare detection rates, service use, and outcomes of substance use disorder (SUD) in adolescents seeking mental health treatment. Method: Adolescents (n = 237) and their parents or caregivers completed parallel, self-administered versions o f the Adolescent Treatment Outcomes Module (ATOM) at intake and 6-month follow-up. SUD was assessed using the Diagnostic Interview Schedule for Children (DISC). Results: Although 42 (16.6%) adolescents seeking mental health treatment met DISC criteria for any SUD at baseline, clinicians detected only 19 of these (? = 0.51). Sensitivity and specificity were high for a screening tool for adolescent SUD (95.2 and 82.0, respectively). Adolescents with undetected SUD were less likely to receive SUD services and to have more legal problems at 6-month follow-up compared to adolescents with detected SUD. Conclusions: SUD rates may be high in adolescents seeking mental health treatment, confirming the need for routine screening in this population. Results confirm that a large gap exists between the need for and access to SUD treatments, which may contribute to poorer outcomes for all adolescents with SUD.
METHOD

Participants
Participants were 256 adolescents and their parents or caregivers (referred to hereafter as parents) who were recruited at intake from two outpatient (n = 204) and five in patient (n = 52) treatment sites in Arkansas and Texas. The sample was drawn as part of a study to validate the Adolescent Treatment Outcomes Module (ATOM) ( Robbins et al., 2001 ). Adolescents were not eligible to participate if, in the intake clinician's opinion, they were psychotic or mentally retarded (IQ < 70) or if an adult who had regular contact with the adolescent during the previous 6 months was not available to serve as co-informant.
Potential participants were identified from consecutive intakes by clinic staff and referred by name to study coordinators, who contacted parents by telephone to request participation. Coordinators in Arkansas were relatively more successful in enrolling subjects than the coordinator in Texas. Of parents contacted in Arkansas, 6% (5% in city 1 and 7% in city 2) refused to participate. Among parents contacted in Te xas, 10% refused to participate. No data were collected on refusals. Because the sample was drawn from consecutive intakes from each of the participating clinical programs, there may be a bias toward adolescents with more severe disorders who also tend to use more services compared to all users of a clinic ( Lee et al., 2002; Shepard and Neutra, 1977 ) .
Instruments
The ATOM is a coordinated set of instruments with parallel self-administered questionnaires for parents and adolescents assessing demographics; prognostic factors such as medical comorbidity, age of onset, and family history of mental illness and substance abuse; and symptom severity and functional impairment during the previous 6 months. ATOM items assessing symptom severity are derived from the Diagnostic Interview Schedule for Children Predictive Scales (DPS) ( Lucas et al., 2001 ). Symptom severity is calculated by aggregating the 56 dichotomous items that screen for attention deficit disorder, conduct disorder, oppositional defiant disorder, eating disorder, depression, generalized and separation anxiety, and SUD (alcohol, marijuana, and other). The screening item for alcohol abuse is, "In the last six months have you had three or more drinks?" A drink is defined as one can or bottle of beer, a glass of wine or wine cooler, a shot of liquor, or a mixed drink with liquor. Separate screen items ask about use of marijuana, opiates, hallucinogens, and stimulants or amphetamines three or more times in the last 6 months, with examples of substances in each category provided. Adolescents are also asked if they have had legal trouble, missed school, or argued with family or friends because of drinking or marijuana use. Reliability of the DPS is very high, and sensitivity and specificity for substance use disorders using a one-item threshold are 0.86 and 0.98, respectively ( Lucas et al., 2001 ).
The ATOM assesses functional impairment us ing a 4-point Likert -scale with items scored according to increasing frequency of behavior (1 = never; 2 = rarely; 3 = often; 4 = all the time) or by dichotomous yes/no items. ATOM functioning scales have good to excellent testretest reliability and are modestly correlated with the more global Columbia Impairment Scale (CIS) ( Bird et al., 1993 ) and the Child Health Questionnaire (CHQ) ( Landgraf et al., 1996 ) measure of role limitations attributed to emotional and behavioral problems (Robbins et al., 2001) . Possible scores for scales measuring adolescent self-report of functional impairment range from 7 to 28 on the Home Scale, 7 to 28 for the School Scale, 5 to 20 for Illegal Behaviors, and 3 to 12 on Deviant Peer Relations. The ATOM 6-month follow-up assessment administered to parents and adolescents asks corresponding items on symptom severity and functional impairment as described above. Both informants are also asked about services received in the 6 months since the baseline assessment. Service utilization in each setting is scored as having occurred if either the parent or adolescent endorses the item.
The ATOM Clinician Baseline Assessment (CBA) asks clinicians whether adolescents meet the diagnostic criteria for any of 11 psychiatric disorders based on the initial clinical interview, including SUD (substance abuse or dependence on alcohol, marijuana, cocaine, or other substances).
The Youth Self-Report (YSR) ( Achenbach, 1991 ) is a standardized self-report instrument for youths 11 to 18. The instrument consists of nine subscales and two global dimensions (internalizing and externalizing). The instrument is highly reliable, and its validity has been well established ( Achenbach, 1991 ) .
The National Institute of Mental Health (NIMH) Diagnostic Interview Schedule for Children 4) -Present State Version (DISC) ( Shaffer et al., 2000 ) is a structured interview that can be administered to parents and adolescents by a lay interviewer after a minimal training period. For purposes of this study, the computer version (PC DISC) was used to assess the presence of nine disorders, including substance abuse and dependence (alcohol, marijuana, and other), in the 30 days up to and including the interview.
Procedures
The Institutional Review Board of the University of Arkansas for Medical Sciences approved the protocol for this study. Parents or legal guardians consented and adolescents assented before participating. Parents and adolescents completed parallel versions of the ATOM and DISC within 1 week of intake and 6 months later. Adolescents also completed the YSR. Fourteen percent of adults and 30% of adolescents had word recognition abilities below the fifth-grade level as determined by the Wide Range Achievement Test (WRAT) reading subtest ( Wilkinson, 1993 ) . Research assistants helped these participants read the instruments. Interviews were conducted independently with confidentiality assured (with the exception of disclosure of child abuse, suicidality, and homicidality). Upon completion of the protocol, parents and adolescents were compensated $20 each. To increase the ability to trace subjects at follow-up, parents were asked to include current addresses, telephone numbers, place of employment, and names and phone numbers of friends or relatives who would know the location of the family.
Clinicians rated adolescents' diagnoses based on interviews conducted as part of the routine admission process, typically a 60-minute session. The CBA was completed within 1 week of intake. Clinicians were paid $10 for completing baseline data for each patient.
A research assistant contacted parents to arrange follow-up interviews 2 weeks before the 6-month anniversary of treatment entry. Parents and adolescents were re-administered the ATOM and DISC at the 6-month follow-up.
Statistical Analysis
Rates of SUD based on adolescent and parent reports on the D ISC and the clinician-rated CBA were compared. Sensitivity, specificity, positive and negative predictive values, and ? statistics were calculated comparing clinician diagnosis , parent DISC, adolescent DISC, and DPS. The c-statistic, which represents the area under the receiver operating curve, is also presented; values < 0.70 are considered poor, 0.70 to 0.90 moderate, and >0.90 high ( Swets, 1988 ) .
Adolescents were grouped into four categories: those who met neither adolescent DISC criteria nor clinician diagnosis for SUD (no SUD); those who met adolescent DISC criteria for SUD and were identified by the clinician as having SUD (detected SUD); those who met adolescent DISC criteria for SUD who were not identified by the clinician as having SUD (undetected SUD); and those who did not meet adolescent DISC criteria for SUD but were diagnosed as such by the clinician (unconfirmed). Bivariate analyses were conducted comparing adolescents in the four groups on gender; age; race; insurance status; rural versus urban residence; baseline symptom severity; baseline functional impairment in community, home, and school and with peers; legal and social consequences of substance use; internalizing versus externalizing clinical diagnosis; and parental history of substance use and mental illness.
Service utilization was compared for no SUD, detected SUD, undetected SUD, and unconfirmed SUD groups using the ? 2 and Pearson ? 2 exact tests, which adjusted for fewer than five observations per group. Odds ratios were calculated using "no substance use disorder" as the reference group. Six -month outcomes were compared across the four groups using ? 2 and Pearson ? 2 exact tests for dichotomous variables and analysis of covariance for continuous variables, controlling for differences in baseline severity for that variable.
RESULTS
Sample characteristics are described in Table 1 . Ninety-two percent (n = 237) of adolescents and their caregivers participated in the 6-month follow -up. There were two significant differe nces between those who completed only the baseline assessment and those who completed both the baseline and follow-up assessments; a significantly smaller proportion of participants completing both the baseline and follow -up assessment were male or living in urban areas, ? No significant differences were detected in rates of positive DPS screening or DISC diagnosis for SUD for adolescents with and without follow -ups. There were 37 adolescents with baseline SUD who completed the follow-up assessment; clinicians detected half of these at baseline. Table 2 presents the rates of disorders as reported by clinicians, parents, a nd adolescents at baseline. Seventy-two (28.1%) adolescents reported on the DPS at baseline that they had had three or more drinks of alcohol in the past 6 months, while 48 (18.8%) reported they had used marijuana three or more times during the same period. As shown, 31.6% (n = 81) of adolescents screened positive on the DPS for any SUD by their own report. By comparison, 42 (16.6%) adolescents met the DISC criteria by self-report for any SUD. Using parent report, 10.9% of the adolescents met the DISC crite ria for SUD, with low sensitivity but high specificity for the diagnosis (Table 3) . Agreement between parent and adolescent report was moderate (? = 0.56). and symptom severity, F 3,225 = 13.0, p < .001. Generally, adolescents with detected SUD were older (84% versus 24% no SUD, 67% undetected SUD, and 50% unconfirmed SUD); had missed more school due to marijuana use (32% versus 0% SUD, 11% undetected SUD, and 17% unconfirmed SUD); and had more troubles at home due to marijuana use (58% versus 6% no SUD, 11% undetected SUD, and 17% unconfirmed SUD). Other significant differences were due to fewer problems reported in the no SUD and unconfirmed SUD groups compared to the detected and undetected SUD groups. There were no other significant differences among groups on demographics or prognostic variables.
Thirty-seven adolescents who met the DISC criteria for SUD based on self-report participated in the follow-up, 19 of whom had been identified by clinicians as having SUD at baseline. Table 4 shows that when clinicians detected SUD at baseline, adolescents were more likely to receive inpatient and outpatient substance abuse treatment services, psychoeducation, and 12-step programs during the next 6 months. Adolescents with unconfirmed SUD were more likely to receive inpatient mental health treatment; adolescents with unconfirmed and detected SUD were equally as likely to receive outpatient SUD treatment. As Table 5 shows, there were significant differences in symptomatic and functional outcomes across the four groups at the 6-month follow -up when controlling for baseline severity. Post hoc analyses revealed that adolescents with undetected SUD had more functional impairment in legal consequences when compared to the no SUD, SUD detected, and SUD unconfirmed groups. Other significant differences were due to poorer SUD-related outcomes for adolescents with detected and undetected SUD compared to adolescents with unconfirmed or no SUD. 
DISCUSSION
Findings suggest that a subset of adolescents seeking mental health treatment have comorbid SUD that may complicate treatment and affect clinical outcomes. Adolescent self -report DISC rates for any SUD (17.3%) were similar to those found by King and colleagues (2000) for substance abuse in a mental health setting (13-15%). Although it is unknown whether the psychiatric disorder preceded the SUD or vice versa, research indicates that affective and behavioral problems increase an adolescent's risk of alcoholism and marijuana abuse ( Armstrong and Costello, 2002 ) . These findings further confirm the necessity of routine assessment for SUD in clinical populations. Although self-report screening may alert clinicians to possible abuse, a more detailed assessment, including routine use of structured interviews or urine or blood testing (particularly in inpatient settings), should be considered for this population. In addition, screening should continue throughout the treatment process, because adolescents may be more willing to disclose SUD after establishing a therapeutic relationship, or the SUD may become more apparent as a clinician becomes familiar with the adolescent and his or her family system.
There was fair agreement between the clinician diagnosis and adolescent self-report on the adolescent DISC or DPS or parent DISC. Clinicians were more likely to detect SUD if the adolescent was older or had been in trouble at school or at home as a result of drugs in the previous 6 months. Because the diagnosis of SUD requires functional impairment, including social and legal consequences of abuse, it is not surprising that clinicians were more likely to detect SUD when such problems were present. Contrary to what was anticipated, no other demographic, clinical, or family history variables were associated with clinician detection of a SUD.
Because study sites were not part of an organized treatment system, it is not surprising that ? rates between structured interviews and clinician diagnoses were similar to those obtained by King and colleagues (2000) in the fee-for -service sites of the Fort Bragg study. One explanation for these levels of concordance between clinician diagnosis and adolescent DISC may be that adolescents are more willing to disclose substance use and other legal problems to interviewers when confidentiality is assured, as it was in the present study. By comparison, adolescents may fear that substance use disclosed to clinicians will be subsequently communicated to parents. It is also plausible that some clinicians did not detect SUD because alcohol or drug screenings were not part of the initial assessment or were considered secondary to a thorough psychiatric assessment. King and colleagues (2000) also hypothesized that adolescents with comorbid conditions (i.e., substance use and psychiatric disorders) may present a more clinically complex picture, rendering a differential diagnosis more difficult. Further exploration of the clinician's diagnostic decision-making, particularly in cases where neither the adolescent nor the parent reported substance use in screening tools or diagnostic intervie ws, would contribute substantially to quality improvement and training initiatives.
Most adolescents who received SUD services in the 6 months following intake were detected at the initial assessment, highlighting the importance of a thorough inquiry regarding substance use and substance-related problems when treatment begins. Such an evaluation may alter the course of treatment as well as adolescent retention and therapeutic response. It is interesting to note that adolescents with unconfirmed SUD had a high likelihood of receiving outpatient treatment for SUD, which may suggest that they met some but not all criteria for a diagnosis, thus requiring a less intensive treatment modality. Although most outcomes for adolescents were similar across the four groups, legal impairment was more severe in the undetected group. There were also high rates of substance use and substance-related problems for both detected and undetected groups. One explanation for these findings may be that even when SUD was detected, only 36.8% received inpatient or outpatient drug or alcohol treatment. One might also speculate that more promising treatments for adolescent substance abuse, including combined family and individual therapy ( Waldron et 
Limitations
Several limitations to this study may have influenced our results. First, data were obtained from a clinical sample volunteering for a research project in which confidentiality about substance abuse was assured. Although these constraints may have obscured true rates of substance abuse or adolescent reporting of such, researchers have learned that adult reports of alcohol consumption were not affected by their knowledge that clinicians would know their responses ( Chan et al., 1996 ) . This may not be true for adolescents who suspect that their parents might be informed if they disclose such activities. Second, use of the DISC as a gold standard has been challenged. Although original versions of the instrument were tested extensively, data on the validity and reliability of the current edition are limited. Furthermore, there is some controversy over whether DSM criteria are appropriate for adolescentsprimarily because adolescents are not as likely to experience withdrawal or tolerance ( Chung et al., 2000 ( Chung et al., , 2002 Pollock and Martin, 1999 ) . Clinicians may have therefore disregarded more stringent criteria of DSM, resulting in SUD clinician diagnoses for adolescents not meeting full DISC criteria. Adolescent report alone may also underestimate the actual prevalence of SUD. Third, the sample may be biased, limiting the generalizability of the findings. For example, fewer males and urban adolescents were included at follow -up. Although numbers were small, males and urban adolescents may exhibit different SUD use patterns when compared to females and their rural counterparts ( Pope et al., 1994 ; Riggs and Whitmore, 1999 ) . It is also unknown whether the sample is representative of the larger treatment population, since no data were available on study refusers. In addition, there was limited power to detect an effect size, given the small number of adolescents in the detected and undetected SUD groups. Because the small groups also contributed to wide variations in odds ratios, the results should be interpreted with caution. Finally, the study's definition of detected SUD was limited to clinician report on the CBA. Future research should include provisional and subthreshold SUD diagnoses as well as any substance use problems noted throughout the treatment episode, since these issues often become more apparent as therapy progresse s. In other words, clinician's detection rates (i.e., sensitivity) may have been higher if any reference to substance use in the medical record had been considered.
Clinical Implications
Although rates of SUD are high in adolescents seeking treatment for mental health problems, clinicians may not initially recognize these comorbid problems. Efforts to introduce routine screening into mental health specialty clinics may prove to be very effective in identifying adolescents with SUD. Identification of shared risk factors for substance use and specific psychiatric disorders may also improve clinical detection ( Lewinsohn et al., 1995 ) . Although results suggest that SUD detection is associated with receipt of SUD services, there is evidence to suggest that a gap exists between the need for and access to more empirically supported treatments involving families and addressing multisystemic issues. Additional training in SUD for mental health clinicians and more integrated models of specialty mental health, and SUD care may eventually improve the outcomes of these dually diagnosed individuals.
